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If E >> L, then

The simplest method to involve complete decoherence is to use (and see it in)

i.e., the original and final flavor states are projected onto the mass eigenstates and
the mass eigenstates are propagated independently (complete decoherence).



A somewhat different point-of-view:
“Probing Quantum Decoherence with High-Energy Neutrinos”
Hooper, Morgan and Winstanley





After very long distances the neutrinos will oscillate equally into all flavors:
(1/3:1/3:1/3)
R then would be: (1/3)/(1/3+1/3)=0.5 as seen in the pion beam source.
This is exactly equivalent to total de-coherence of the 3 flavors.

If the neutrinos de-cohere, R will be 0.5 in every case.
If oscillations occur, the R’s will average to the values:

Rn = 0.36
Rµ = 0.59

The values agree with Hooper, Morgan and Winstanley:
“Probing Quantum Decoherence with High-Energy Neutrinos”
However, the conclusions are contradictory:
If decoherence, then all R =0.5;
If no decoherence, the R is 0.36 or 0.59 depending on the source.



In order to calculate Eqs. 2 to 4, I used the definition of R, but in these probabilities
And expanded the whole thing in theta13. That is not really a back of the envelope
calculation, it may actually be easier to go one step back and look at this
dependence already on the probability level -- see, e.g., hep-ph/0502088 (equ. 3).

“Measuring the 13-mixing angle and the cP phase with neutrino telescopes”: by
Serpica and Kacheirreiss.
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As expected, P_{e \mu} depends on cos deltacp and theta13, while the CP
violating dependence averages out.
Note that it is, in general, an often believed rumor that averaged probablities do
not depend on deltacp ...(though they do not violate CP!)
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I convinced myself that the calculation is correct, but I can be certain that I
Understand the basic premise.





They only cite Jen Raff’s thesis, which
Doesn’t contain these curves.
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Comparing to existing data, a bound can be set on ω and the
ratio of left and right vev:
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To generate fermion masses, they need to add additional scalar Higgs
bosons to the Lagrangian. They also include Dirac and Majorana terms.
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v = vev
k = constant in SSB
s = D/M coupling const.

These folks would like to see LSND confirmed:
They really need that fourth term in the mixing matrix!
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Some predictions:


